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IDEAS OF SPACE. By Jeremy Gray. New York/London (Oxford Uni- 
versity Press (Clarendon)) 1980. 216 pp. $49.50. 
Reviewed by Joan L. Richards 
Cornell University, Ithaca, NY 14853 
In Ideas of Space Jeremy Gray has attempted to present 
Euclidean, non-Euclidean, and relativistic ideas of space in a 
readily comprehensible manner. He has been impressively success- 
ful, and his book promises to become a classic text for those 
interested in considering changing mathematical perceptions of 
space. 
Gray's book is divided into three parts. The first, which 
deals with geometry and the theory of parallels in antiquity, 
is brief and frankly derivative. The second, which deals with 
the development of non-Euclidean geometry from Saccheri through 
Beltrami, comprises the bulk of the book. Here Gray's historical 
knowledge is often apparent, and his lucid presentations of the 
mathematical ideas which were developed will be invaluable to 
those looking for a text more readable and up-to-date than 
Bonola's Non-Euclidean Geometry. The third section, on relativ- 
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ity, involves a rather abrupt change from mathematics to physics. 
Here again, however, Gray has done a remarkable job of explaining 
complicated ideas clearly and succinctly. With so very much ma- 
terial to be covered in 216 pages, Gray is forced to move very 
quickly over vast amounts of material, often touching it only 
lightly. It is remarkable how successful he is in his mathemat- 
ical and physical explanations, where his sure touch often dis- 
guises the density of the material he is presenting. 
Some of the historical and philosophical issues Gray raises, 
however, are not susceptible to being understood with the same 
alacrity. Here Gray's light tough assumes a great deal of common 
knowledge. The number of ideas he treats makes for provocative 
reading but might be confusing to someone being introduced for 
the first time to the material. Thus, for example, in the chapter 
on "Gauss' Contribution" Gray offers some intriguing speculations 
on why the French did not concern themselves with the problems 
of parallels. These ideas, although not historically based, 
might well lead to interesting and important historical thought 
and research. One cannot but wonder, however, how they would be 
perceived or understood by novitiates to mathematical history 
who might accept his quick suggestions as researched truths. Or, 
again, Gray's two-page discussion of the nature of scientific 
inquiry (pp. 173-174) is extraordinary in its attempt to synthe- 
size the work of at least Kuhn, Lakatos, Putnam, and Feyerabend 
into a generalization about the relationship of theory and ex- 
periment. Again, his quick treatment, in order to be provocative 
as opposed to confusing, requires considerable background knowl- 
edge. On the other hand, these examples point to one of the 
nicest facets of the book, its readability. In the Preface, Gray 
gamely invites the reader "not to feel it necessary to read every 
word of the book . . .[to] select and skip as fancy suggests." 
Approached in this spirit rather than as an exhaustive text, his 
work is fun to read, in places provacative and challenging. 
The primary emphasis on mathematical techniques and proofs, 
etc., in a book which makes some claim to being a broad treatment 
of historically changing perceptions of space brings up another 
problem. The historical, chronological presentation of the mater- 
ial is somehow incidental to Gray's primary goal. Thus, in the 
Preface Gray writes, "I have not hesitated to abandon the history 
when the thread of mathematics runs thin or turns aside from the 
main subject." This stated policy of subordinating historical 
narrative to an otherwise unspecified essence of mathematics is 
questionable, however, in a work which purports not merely to 
present mathematical results but to "say something about mathe- 
matics, what it is and how it has been done." It is just where 
the historical record exhibits anomalies and problems that knowl- 
edge of historical develpment can most significantly contribute 
to the understanding of mathematics. Dropping the historical 
thread at these difficult junctures can too easily result in a 
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misleadingly narrow or distorted view of the nature of mathemat- 
ics and mathematical development. It is unfortunate that the 
huge scope of the task he set himself in such a short book has 
prevented Gray from presenting and exploring in more depth the 
historical and philosophical nuances of the developing ideas. 
This difficulty, however, is perhaps built into any attempt 
to enliven mathematical ideas with a historical context. My 
disagreement lies more with what Gray hopes to accomplish with 
such a presentation (as stated in the Preface) than with his 
success in presenting complex ideas. Certainly it does not de- 
tract from the value of the book as a basic introduction to the 
subject. In this context Gray's book is a pleasure to read and 
fills an important gap in the secondary literature by providing 
a clear introduction to mathematical and physical aspects of our 
ever-changing concepts of space. 
LES INSTRUMENTS DE LA THEORIE DES PLANETES SELON PTOLEMEE: 
EQUATOIRES ET HOROLOGERIE PLANETAIRE DU XIIIe AU XVIe SIECLE. 
By Emmanuel Poulle. Geneva (Librairie Droz). 1980. 2 vol. 
1162 pp. 208 figures. 70 plates. 400 FF. 
Reviewed by Bernard R. Goldstein 
History and Philosophy of Science, 
University of Pittsburgh, 
Pittsburgh, PA 15260 
Mechanization and the mechanical philosophy have often been 
considered among the basic features of the Scientific Revolution 
that led to the rapid development of science and technology in 
the last three centuries. Although the origins of this new world 
view still remain to be thoroughly explored, it is already clear 
that the invention of mechanical clocks in the late Middle Ages 
played an important role. The interaction of scholar and crafts- 
man that is characteristic of much of 17th-century science can 
also be traced back to the late Middle Ages, and nowhere is the 
connection clearer than in the construction of scientific instru- 
ments. 
As the author of the book under review points out, the histor 
ian of scientific instruments is faced with enormous difficulties 
owing to the paucity of surviving artifacts and the severe prob- 
lems of interpreting the extant texts. With vast erudition Dr. 
Poulle has brought under control a complex tradition represented 
by numerous manuscripts, often not previously identified, and 
extant devices of varied character and states of preservation. 
For the historian of technology diffusion is often of as muoh 
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